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ABSTRACT 
Developing competence in clinical skills is important if graduates are to be able to provide entry-level 
care but is dependent on having had sufficient hands-on practice. Clinical skills laboratories provide 
opportunities for students to learn on simulators and models in a safe environment and supplement 
teaching with animals. Interest in veterinary clinical skills facilities has increased in recent years as many 
veterinary colleges face challenges in supporting the development of clinical skills proficiency using 
traditional methods alone. A survey was designed to gather information from established veterinary 
clinical skills laboratories with the aim of assisting others considering opening or expanding their own 
facility. Data were collated from sixteen veterinary colleges in North America and Europe about the uses 
of their laboratory, the building and associated facilities, staffing, budgets, equipment and supporting 
learning resources. The findings indicated that having a dedicated veterinary clinical skills laboratory is a 
relatively new initiative and there have been a range of approaches to implementing and running the 
laboratory, teaching and assessments. Major strengths were the motivation and positive characteristics 
of the staff involved, providing open access and supporting self-directed learning. However, it was 
widely recognised that an ongoing challenge is the increasing demands placed on the facility to provide 
more space, equipment and staff. There is no doubt that veterinary clinical skills laboratories are on the 
increase and provide opportunities to enhance student learning, complement traditional training and 
benefit animal welfare. [236 words] 
Key words: clinical skills, clinical skills laboratory, clinical skills center, models, simulator 
INTRODUCTION 
Clinical skills training has a long history in medical education with an obstetrical mannequin being 
developed in France as early as the 18th century.1 Clinical skills laboratories began to be established in 
the 1970s2, 3 and are now fairly commonplace in medical training, housing a wide range of simulators 
and models. Other names for these facilities include clinical skills resource centre, clinical skills learning 
facility, clinical skills unit, skills lab.4-7 Clinical skills laboratories were designed initially for training 
medical students prior to their first contact with patients and are increasingly used in postgraduate 
education.8-10 The drive for creating clinical skills laboratories was a perceived reduction in patient 
numbers for teaching, due to fewer beds and shorter periods spent in hospital.11 There has also been a 
trend towards reduced bedside teaching with the allotted time for such interactions with patients 
declining from 75% in 1960 to less than 16% in 1997.12 Given the need to produce competent physicians, 
with fewer opportunities for the traditional types of clinical learning and practice, the medical 
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profession needed to find a suitable alternative and this led to the development of the modern clinical 
skills laboratory.11, 13, 14  A major focus of the training in these laboratory spaces is aimed at reducing 
technical errors and improving patient safety as well as for continuing education10, 13, 15, 16 and 
remediation of specifically identified deficiencies.17, 18 The effectiveness of simulation and training in 
clinical skills laboratories has been demonstrated for a range of skills as well as in different educational 
settings.18-21 Medical simulation-based training programs continue to evolve by adopting techniques 
used in aviation training and have benefitted from advances in technology including virtual reality.22-24 
In veterinary medicine gaps have also been identified between traditional approaches to training and 
the demands of teaching and learning in the modern workplace while trying to prepare students for 
practice.25-27 Many veterinary colleges are attempting to broaden the scope of their training to meet the 
expectations placed on new graduates by society and the profession.25, 28-30 Several veterinary 
organizations have developed lists of “day one competences” and “year one skills”  (Royal College of 
Veterinary Surgeons (RCVS) and European Association of Establishments for Veterinary Education 
(EAEVE)) while others define broad areas of competency expected at graduation e.g. American 
Veterinary Medical Association (AVMA) and Association of American Veterinary Medical Colleges 
(AAVMC)). 
Veterinary colleges are increasingly required to demonstrate via outcomes assessment that graduates 
are able to provide entry-level veterinary care. However, a number of factors may limit opportunities for 
skills acquisition during training including busier workplaces, larger cohort sizes, shrinking budgets, 
difficulty sourcing cadaver materials and the welfare and ethical concerns around the use of live 
animals.31-34 The combination of externally applied accreditation requirements and internally 
experienced educational challenges have made clinical educators and administrators recognize the need 
to “do more with less” and yet still produce a highly accomplished entry-level graduate with advanced 
technical skills.25, 30, 35-37 
Clinical skills laboratories offer a number of benefits including being student-centered and supporting 
practice in a safe and relatively stress-free environment without the risk of harming animals.7, 38, 39 The 
use of simulators and task-trainer models can improve the ethical standards in humane veterinary 
education, which is important given modern societal expectations.34 Veterinary educators are beginning 
to create their own homemade models wherever possible to provide cost effective alternatives to 
expensive commercially available models or unsuitable medical simulators, and are sharing their 
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innovative ideas for learning, teaching and assessing clinical skills via websites (e.g. NOVICE40) and at 
conferences38 to the benefit of the wider community.41-47 
Students need to practice repeatedly and at their own pace to become proficient and benefit from 
expert feedback and reinforcement to improve and maintain skills over time.48, 49 Clinical skill 
laboratories allow frequent rehearsal of skills in a safe environment with timely feedback, help provide a 
more standardized training and, through access to models and supporting learning resources, enable 
students to supplement their opportunities to learn on animals.36, 50-53 Also, as the delivery of final year 
rotations now varies between colleges (from being based primarily in veterinary medical teaching 
hospitals, to having a number of clinical placements in extra-mural studies, to all rotations being 
external), clinical skill laboratories can provide a way to allow students to learn and perform clinical skills 
under faculty supervision before needing to demonstrate skills in less controlled workplace 
environments.  
Assessment of clinical skills is crucial to determine competence and identify areas requiring further 
practice.54-56 In veterinary medicine, objective structured clinical examinations (OSCEs)57 are increasingly 
used for formative and summative assessment of practical, clinical and procedural skills and test 
competence at the “shows” level of Miller’s pyramid.54-60 Clinical skill laboratories provide an ideal venue 
to run a multi-station OSCE circuit as well as providing students with a venue and equipment to practice 
in preparation for assessments or to return for remediation.7, 38, 61 
Veterinary colleges around the world differ to some extent in the outcomes required of their graduates 
and in the levels of clinical skills training, physical infrastructure and use of clinical skill laboratories. 
However, all require students to develop their practical handling and clinical skills as part of the 
curriculum and there is an increasing demand for the development of a clinical skills laboratory to 
enhance competency in hands-on skills in preparation for, and to complement, training in the clinical 
workplace. In the current study, a survey was designed to capture information from some of the 
established veterinary clinical skills laboratories. The aim was to collate data that would be useful to 
program directors, administrators, faculty and clinical skills instructors involved in designing a new 
laboratory or expanding existing facilities by providing a range of options to consider and allowing 
people to reflect on the decisions that need to be made. The project received ethical approval from the 
University of Bristol’s Faculty of Medical and Veterinary Sciences Research Ethics Committee (ID 12901). 
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METHODS 
The content of the survey was initially informed by a survey of German medical schools3 and based on 
the authors’ experiences of veterinary clinical skills laboratories including teaching in a range of facilities, 
visiting other medical and veterinary colleges, and being involved in the set-up of new laboratories. The 
survey was piloted with colleagues who reviewed the introductory text, questions and answer options. 
Their suggestions were used to refine the survey during discussions between the authors conducted via 
Skype. Efforts were made to avoid wording that might prove ambiguous when read by non-native 
English speakers as the survey participants were likely to be from a range of countries. 
The survey was created in the online tool SurveyMonkeya and contained an introductory section to 
gather information about the veterinary college and basic demographic data about the respondent. This 
was followed by a series of sections to gather detailed information about the clinical skills laboratory 
including history and background, uses of the laboratory, the building and associated facilities, staffing, 
initial and annual budgets, equipment and supporting learning resources. The questions were primarily 
in two formats: short answer (requiring the entry of one to several words) and multiple choice (one 
answer only or multiple answer i.e. select all that apply). For a few questions respondents could also 
select ‘other’ and type an alternative answer. There were also free text questions to capture views 
about the uses and staffing of the clinical skills laboratories specifically the main strength/s and the 
area/s most needing improvement with a final question providing an opportunity to record any further 
comments. 
A list of veterinary colleges with established clinical skills laboratories was created by the project team 
based on visits to such facilities at other veterinary colleges, attendance over a number of years at 
conferences and workshops focussed on clinical skills e.g. at International Veterinary Simulation in 
Teaching (InVeST), Veterinary Education Symposium (VetEd), Veterinary Educator Collaborative (VEC) 
and Association for Medical Education in Europe (AMEE), and from lists in the ‘Veterinary Clinical Skills & 
Simulation’ group in the online forum ‘NOVICE’ .40 The survey was distributed via email to a known 
contact at each veterinary college on the list with a covering letter and an embedded link requesting 
that the addressee complete the survey or forward it to someone more appropriate. Respondents could 
remain anonymous but were asked to supply details if they were prepared to be contacted by the 
project team for follow-up question or should clarification be required. 
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The data were included from completed surveys only, information was summarised and descriptive 
statistics were generated for some questions. The free text comments were collated and reviewed by 
two of the authors who hand coded the data to identify themes. The number of participants who made 
comments related to each theme were recorded. The themes were compared, discrepancies discussed, 
slight modifications made and agreement reached. 
.  
RESULTS 
Response rate and demographics 
Eighteen veterinary colleges were selected and 16 surveys were completed including by the study 
authors who responded on behalf of their institutions. The veterinary colleges were in North America (5 
in USA, 1 in Canada), the Caribbean (1) and Europe (5 in UK, 1 in Germany, 1 in Austria, 1 in Denmark, 1 
in Ireland). The student cohort size per year ranged from 30 to 280 with a mean of 140 and the length of 
the program ranged from 3.5 to 5.5 years.  
Of the 16 respondents, 10 were female and 6 were male, 15 were veterinarians and 1 was a veterinary 
nurse (‘vet tech’). The job titles listed by respondents were in three broad categories: Associate Dean or 
equivalent (5), Clinical Skills Lead (6), Professor/Associate Professor (5). Irrespective of job title all were 
involved in a range of activities associated with the clinical skills laboratory including developing models 
(16) and supporting learning resources (14), teaching (15) and assessment (12). Other activities listed 
included coordinating the clinical skills program (12) and managing operational matters related to the 
laboratory e.g. running the daily activities (7), ordering stock (7) and organising staffing for teaching (8).  
Uses, background and general details of the Clinical Skills Laboratory 
Fifteen veterinary colleges held formal taught classes in their clinical skills laboratory, 14 also allowed 
open access to students and 13 ran assessments in the laboratory. Other uses included hosting 
continuing education (continuing professional development) and events for internal and external visitors 
e.g. public engagement and open days for prospective students. 
Fifteen reported that the current facility was their first clinical skills laboratory with one being a 
replacement for a previous facility. The opening date for the current clinical skills laboratory ranged 
from 2006 to 2015 with 10 being in the last 5 years (Figure 1).  
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Five of the veterinary colleges had purpose built clinical skills laboratory while the others had either 
refurbished existing building/s (10) or shared with a surgery laboratory (1). Twelve were situated close 
to the clinics and 7 were within the main student learning complex, 3 of which were also close to the 
clinics. The number of rooms ranged from 1 to 22, with half having more than 3 and a mean of 4.8 
rooms. All described a room that was used as a dedicated teaching space, often quite large with 
dimensions (when listed) between 25m2 and nearly 700m2 and all had space or room/s for storage. Most 
described adjacent rooms that were assigned for specific types of teaching. Some were for species 
related skills including small animal (3), equine (3) and farm animal (4) while others were for diagnostic 
imaging (3), laboratory skills (1) and ophthalmology (1). Rooms for supporting activities included an 
office (4) and a preparation room (3).  
The start-up funding had in most cases (14) come from the university with additional major 
contributions coming from government grants (4), corporate sponsors (4), trusts (3), alumni (3) and one 
mentioned under ‘other’ money raised by students (Figure 2).  
The main areas to consider for inclusion in the annual budget (i.e. to cover ongoing costs) were reported 
as being ‘consumables’ to run teaching activities and assessments (with such costs when mentioned 
ranging from $5,000 to $20,000 per annum) and for ongoing developments particularly making new 
models. Other costs were for staff to manage the clinical skills laboratory and for teaching but these 
were often embedded in the main teaching budget and therefore people were unable to provide 
specific figures.  
Staffing, teaching and assessment in the Clinical Skills Laboratory 
When asked about the staffing of the clinical skills laboratory 7 had a laboratory manager, 10 had a 
specific academic lead, 12 had veterinary nurses (‘vet techs’) or other technicians working in clinical 
skills laboratory and 6 had students involved in some capacity (other than purely as learners). The 
teaching and assessment were delivered predominantly by faculty, residents and veterinary nurses but 
some also used interns, students (peer or near-peer assessment) and non-veterinary technicians (Table 
1). 
The group sizes for teaching varied from 1:1 up to 1:>30 (ratio of number of people teaching to number 
of students in a ‘group’) with the most frequently used ratios being 1:3-5 (11), 1:6-10 (10) and 1:11-20 
(9).  
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Equipment and supporting learning resources 
Respondents were asked about their use of models (low- and high-fidelity), cadavers and live animals 
and the relative percentage of each. All used low-fidelity models which represented between 5 and 
100% of their overall teaching ‘material’. Eight used high-fidelity simulators (range 5 – 50% of overall 
teaching ‘material’), 8 used cadavers (range 10 – 60%), and 9 used live animals (range 5 – 50%). 
Equipment was supplied to students (in addition to during taught practicals) in a variety of ways: 7 on a 
sign-out basis only, 7 predominantly free access and 2 had a limited amount freely available. All 
provided supporting learning resources in their laboratories and in a variety of formats the commonest 
being videos (15), skills instruction booklets (13) and large screen monitors (11) with 5 providing laptops 
and/or tablets. In addition to their college’s standard virtual learning environment, 5 had a specific 
webpage for their clinical skills laboratory and 3 had a Facebook page, 2 of which also used Twitter. Only 
4 used an online booking system for the laboratory. 
Free text questions 
Respondents were asked to describe the main strengths of the ways their clinical skills laboratories were 
used. All listed one or more strengths and several themes emerged including ‘open access’ (6) and the 
opportunity for ‘self-directed learning’ (5) allowing students to “spend a significant amount of time 
practising” with three commenting on the need for good quality supporting learning resources although 
one also added a note of caution that “when it [self-directed learning] doesn’t work it is our greatest 
weakness”. Other minor themes listed under ‘strengths’ related to the ‘dedication of faculty’ (3), the 
‘enthusiasm of students’ (3), the value of activities being ‘integrated into the curriculum’ (3) and ‘use for 
assessments’ (2). The overall ethos is captured in one quote: “Students can learn and develop basic 
manual dexterity and skills in a safe, welfare friendly environment”. When specifically asked to consider 
the main strengths of the staff in their clinical skills laboratories 14 responded. The major theme was the 
‘positive characteristics’ (9); staff were described as motivated, enthusiastic, approachable, kind, caring, 
willing to learn, “devoted to clinical skills” and “love teaching and developing teaching resources”. A few 
other comments related to the value of having teachers from first opinion practice (2) and the 
engagement of students in teaching or peer-assisted learning (2).  
Fifteen respondents listed areas that they considered needed improvement and the overwhelming 
theme related to having ‘more’ space (5), staff (4), integration into the curriculum (3), models (3), 
assessment (3), open access (2) and supporting learning resources (2) and one mentioned wanting an 
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online booking system. The final question asked for any other comments with responses including 
specific reference to the “transformative effect [of the clinical skills laboratory] on the student learning 
experience”, the challenges around supporting the ongoing growth of the laboratory and associated 
learning resources, and a suggestion that there might be an opportunity for further collaboration e.g. 
“working together to train instructors”. 
DISCUSSION 
An increasing number of clinical skills laboratories have been set up and established in veterinary 
medicine during the last decade for both teaching and assessment of technical skills.7,38, 41, 61 Simulation 
and outcome-based education have also grown over the same period and have been reported to help 
ensure competence and confidence in graduates.26, 27, 36, 41, 43-47, 51 . We developed a survey to gather 
information about some of the considerations and decisions made when setting up a veterinary clinical 
skills laboratory, and to report the current state of operation of some of these facilities. We specifically 
solicited information about the daily operation and use of the laboratory space within the program at 
each veterinary college.  
The veterinary clinical skills laboratories included in this survey represent a cross section of programs in 
various locations, with varied cohort size, training program type and program length. The one feature in 
common for all of the survey respondents was their development of and use of a clinical skills laboratory 
between 2006 and 2015. The list of veterinary colleges surveyed was by no means comprehensive but 
instead represented laboratories that were well known and appeared to be well-established to the 
project team. The authors decided these might serve as a basis to provide information to what is a 
rapidly emerging veterinary clinical skills community about laboratory set up and operation. 
The respondents were primarily female veterinarians, distributed across broad position categories of 
Associate Dean or equivalent, Clinical Skills Program Lead, and Professor/Associate Professor. These 
individuals seemed to administer many aspects of the laboratory function including coordinating the 
program, managing daily operations, organizing staffing and supplies. This need for administrative time 
and skill is useful to know when considering hiring key faculty positions to develop a clinical skills 
laboratory or when reassigning faculty from another role to lead a clinical skills laboratory 
Successful implementation of the laboratory requires appropriate staffing but there does not appear to 
be one uniform solution as to how this is achieved. Most programs surveyed seemed to rely on technical 
staff or a laboratory manager to work in the laboratory setting out supplies, working with students and 
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providing day to day restocking and clean up. The faculty, residents or veterinary nurses (registered 
animal health technicians or ‘vet techs’) performed the majority of the instruction in the laboratory. 
Peers were sometimes used in the laboratory, as were interns or non-veterinary technicians.  Many 
programs incorporated different people to teach and train students. Solutions to staffing a clinical skills 
laboratory are often dictated on personnel and financial resources available.62 No matter who the 
teachers are in these laboratories, the qualitative aspect of our survey results would suggest that 
dedication to students, enthusiasm, approachability, kindness, caring and a love of teaching were 
considered important by many respondents. Teachers coming from first opinion private practice were 
also employed in the clinical skills laboratories and had possibly migrated to the academic institution 
due to a strong desire to teach. In order to be successful, it has been shown elsewhere that clinical 
teachers need to know their field exceptionally well, possess enthusiasm for the subject matter, set 
clear and challenging expectations, and provide frequent and relevant feedback.63 The competencies 
and skills required of a day one graduate are arguably best known by a first opinion practitioner rather 
than a specialist with expert knowledge who may find it hard to relate to entry-level competence.64 
Developing the list of skills to be taught and materials to be developed should be done in consultation 
with first opinion veterinary practitioners and technical staff, to avoid creating irrelevant materials to 
the workplace of a new graduate. 
Supporting materials for teaching and learning were most commonly provided using videos, skills 
instruction booklets, with step-by-step photographs or instructions, and large screen monitor displays. A 
few were also using laptops or tablets for access to materials, and had established a webpage as well as 
an online use booking system. The larger the program, the more need to book the space in advance and 
place an emphasis on materials for self-directed learning and resetting a station after use. Teaching 
equipment was used on a sign-out basis for half the programs and the rest provided them in some form 
of free-access manner (to all equipment or selected pieces at a time). Evidence supports the use of 
videos in veterinary clinical skills teaching and emphasizes the need for accessibility, good quality images 
and sound, as well as relevant content.65 Use of online clinical skills learning resources is also known to 
be advantageous for the student to be able to access the materials anywhere at anytime.66 This style of 
learning material may become more important in the future as there is a greater emphasis on external 
practicum experiences as part of the clinical teaching and learning experience.66 Access to such 
resources for review is also important as students move beyond the practice laboratory into the 
workplace.66 In veterinary medicine there has been a recent interest in collaborating between colleges 
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to share videos and web-based resources for teaching and learning.53 Given the expense of these items 
and the time it takes to create them, it makes sense for educators to share them across programs. In 
2005, AAMC noted that educational scholarship is a vital part of the review of a medical educator’s 
performance. They defined educational scholarship as “any material, product or resource originally 
developed to fulfil a specific educational purpose that has been successfully peer-reviewed and is 
subsequently made public through appropriate dissemination for use by others”.67 As clinical skills 
laboratories develop we should encourage programs that provide excellent teaching in their laboratory 
to share their materials more publically to allow a wider audience to benefit (e.g. other veterinary 
colleges, practices, charities and students), for the resources to be open for critique and evaluation, and 
to provide a platform on which others can build.67 
From the survey responses obtained, it was clear that most programs use the laboratory space to teach 
formal classes, as well as to allow access for practice purposes outside of class time. Many also use the 
space to conduct assessments, both formative and summative. A few use the space for hosting 
continuing education and public engagement events. Clinical skills laboratories act as a good showcase 
for these veterinary programs and several commented that external stakeholders and donors are often 
toured through the facility.  As described in the introduction, the purposes for clinical skills laboratory 
use in veterinary medicine are similar to those noted in medicine. More recently, residency training in 
medicine has evolved into a competency-based framework with greater emphasis on skills performance, 
and less on time spent in training.68 In these programs, trainee gaps are identified and the individuals 
are required to remediate before advancing to the next step of their training. In our survey, no 
respondent reported the use of the laboratory space for remediating veterinary graduates with 
deficiencies, although this would be a logical use of clinical skills laboratories for post-graduate trainees 
and could include individuals identified as part of disciplinary hearings with their local veterinary 
organization. Perhaps as the competency-based education culture takes a deeper root in veterinary 
medicine there will be a future emphasis on identifying poorly performing practitioners and remediating 
them. This has been explored elsewhere in veterinary medicine but is relatively new to procedural skills 
training.69 
Most of the veterinary colleges in this survey reported that the skills laboratory was their first facility, 
with only one reporting the replacement of a previous facility. Most of the clinical skills laboratories 
were situated close to the clinical buildings (in an on-campus hospital program) or within the main 
student-learning complex otherwise. Most existing clinical skills laboratories in medicine are reported in 
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one central building instead of using multiple separate locations.70 The major advantage of being in close 
proximity to clinics, or within learning complexes is that the students are nearby.70 Ideally, most of the 
skills laboratories provide an open access area for students.71 This facilitates “drop-in” for repeated 
practice as students strive to develop ‘mastery’ of key skills and the opportunity for self-directed 
learning.71  
There was a wide variety of sizes for clinical skills laboratories in this survey. Such variation is likely to 
relate to program needs, budgets and the prior existence of functional space. The laboratory spaces 
varied in size from one room to twenty-two rooms typically including at least one large dedicated 
teaching area. Others have reported the overall area of the buildings ranging from below 1,000 to 
80,000 square feet.61 Similarly, in a survey of German speaking medical schools, the size of existing skills 
laboratories varied from less than 328 to 8,200 square feet equipped with three to thirty-one rooms.3 
Interestingly, the American College of Surgeons accreditation process has stated that 5,200 square feet 
should be a minimum requirement for a comprehensive surgical laboratory while other authors have 
noted that even a small laboratory space should be at least 500 square feet.72 Determining a specific 
square footage for informing future veterinary construction is clearly problematic and accreditation 
standards to date do not include specific recommendations. Individual program space requirements 
depend on student cohort size, curriculum integration, number of personnel and budget available. If a 
prior space is being adapted for a clinical skills laboratory then often the size is dictated by what is 
available which may place constraints on its use in the curriculum. Most respondents noted the ongoing 
need for more space and having adequate storage helps to reduce costs long term by avoiding damage 
to or theft of expensive equipment and models.71 
Existing clinical skills laboratories were funded and created through a variety of sources, with the most 
common being funds from the university. Government grants, corporate sponsors, trust funds, alumni 
donors and students were also sources of funding. Veterinary medicine is more limited in funding 
opportunities for clinical skills laboratories and simulator training facilities compared to medicine. 
Patient safety is often an important motivator for public funding in human health, and as an example of 
the messaging used, the University of Texas-Houston Medical School introduced a new skills laboratory 
saying “no patient harmed in the making of this physician”.73 Welfare and safety of animals is an 
important consideration in veterinary medicine, and improving productivity and efficiency of 
practitioners in animal industries could be an important motivator for funding that is yet untapped. The 
full costs of running a clinical skills laboratory are difficult to determine from the survey results but this 
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is likely a limitation of the questions asked. We noted that many programs did not account for the 
required staff and salaries in reporting their operating costs (staffing being within the general teaching 
budget), while some respondents did. After facility development, clearly staffing is the single largest 
expense and an on-going annual financial commitment. It would probably be helpful to have greater 
transparency around all the costs related to running the clinical skills laboratory on an annual basis, 
which would also allow for easier forward budgeting for changes in cohort size or for enlarging the 
clinical skills program within the curriculum; the majority of respondents noted an increasing demand 
on their facility whether it was more space, staff, integration into the curriculum or teaching resources. 
When considering the responses provided regarding the consumables used when running a clinical skills 
laboratory costs ranged from $5000 to $20 000 (US) per annum. There are opportunities to minimize 
costs by acquiring consumables that have expired from hospitals, other clinical settings or institution’s 
recycling sites.  
One of the major additional expenses in conducting a clinical skills program appears to be the 
affordability of simulators from commercial sources and many programs are reporting the development 
and use of homemade items instead as a cost-saving measure.7,38,41 Reports in the literature show that 
low and medium fidelity models can be just as effective as high fidelity so there is some educational 
merit in this cost savings.74 Additionally, there is a growing preparedness to share ideas and the ‘recipes’ 
for making models and sourcing materials via forums40 and skills videos via YouTube.53 Assessing student 
performance is also an added cost that was not clearly separated out and identified in our survey. Not 
all of the respondents were using OSCEs so perhaps this is appropriate and a second survey is being 
planned which intends to include more detailed questions of this nature. It is clear that OSCEs are not 
inexpensive and some in medicine are very critical of the costs associated with high stakes post graduate 
OSCE citing $100 000 spent in some cases.75 OSCEs use a large amount of consumables, require a lot of 
man power to set up and conduct and may incorporate external assessors who require training and cost 
support.75 For these reasons, some programs choose not to implement these assessments but without 
their inclusion it is hard to demonstrate competence in technical skills.75 Some programs prefer to 
provide documentation of skills proficiency using web-based programs or paper-based passports.76 
Limitations 
Limitations of our survey are noted and may affect the usefulness of the results.. As discussed above, 
respondents seemed unclear on the exact nature of what should be included in the annual budget and 
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some respondents were also unclear if the clinical skills laboratory was the single room in a larger facility 
where students practiced or whether it meant the entire clinical learning facility including offices and 
storage rooms. Despite pilot testing of the survey prior to use there was still some misinterpretation of 
the questions as worded. In retrospect, it would have been more useful to provide a question that asked 
them to check off all rooms from a list but when the survey tool was developed the authors decided not 
to be prescriptive with a list for fear of leading respondents and potentially excluding rooms. The idea of 
the survey was to gather as much useful information as possible that might be passed on to colleagues 
considering design of a facility in the near future. 
Another limitation of our survey includes the sample size. Teaching of clinical skills in veterinary 
medicine is not new and a range of models have been available for many years. However, the 
incorporation of a wide range of models with the addition of technology and simulation in a dedicated 
area is different to the provisions made for students in the past. There has also been an increasing 
emphasis on open access and self-directed learning. Although academic veterinary medicine is a 
relatively small field, and the establishment of clinical skills laboratories as defined here is still a recent 
phenomenon, the survey respondents were highly engaged and provided detailed information. The 
survey was only sent to 18 programs that were identified by the authors as those who had successfully 
established a high profile clinical skills laboratory (e.g. had hosted international visitors, workshops, 
conferences, etc.) and the information presented here draws on their responses. Since the survey was 
drafted and sent out, other clinical skills laboratories have been established and the authors are 
encouraged to see the field expanding at a rapid rate. This may lay the foundation for further surveys 
and study in the future. What is presented here is a “snapshot in time” and undoubtedly this will change 
rapidly in the next 5 years. As more laboratories are established in the future, further broader surveys 
could be undertaken to evaluate if there are differences based on national needs, and to evaluate if the 
issues and barriers are similar for more recently developed facilities as for those established at an earlier 
date. Also future surveys might include questions regarding training of faculty members in teaching and 
assessment of clinical skills as those themes have not been explored in the current study. 
Finally, the use of free text questions could also be seen as a limitation of the study given the number of 
responses. The qualitative comments collected were shared in the results section in order to provide 
some additional information. While limited to the opinions of a small group it was extraordinary how 
common the experience and comments between them was. 
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CONCLUSIONS 
The survey results represent a current state of veterinary clinical skills laboratories and provide 
educators who are in the process of establishing or expanding a clinical skills laboratory or program with 
some guidance based on the experiences and lessons learned by a group of international colleagues. 
Important considerations are staffing, creation of learning materials, development of supportive 
technology, establishing and developing the space while also making good use of what is already 
available, funding and integration of the clinical skills laboratory into the curriculum. The 
implementation of a competency based framework for veterinary education will further increase the 
demand for veterinary skills training and is likely to drive the expansion or introduction of spaces that 
support hands-on learning in a safe controlled environment.  
ACKNOWLEDGEMENTS 
The authors wish to thank those members of the veterinary clinical skills community who kindly gave up 
their time to complete the survey. 
REFERENCES 
1 Owen H. Early use of simulation in medical education. Sim Health: J Soc Sim Health 7(2):102-16, 2012. 
 
2 van Dalen J, Zuidweg J, Collet J. The curriculum of communication skills teaching at Maastricht Medical 
School. Med Educ 23(1):55-61, 1989. 
 
3 Segarra LM SA, Weih M, Hahn EG, Schmidt A. Der Einsatz von medizinischen Trainingszentren für die 
Ausbildung zum Arzt in Deutschland, Österreich und der deutschsprachigen Schweiz. GMS Z Med Ausbild 
25(2):Doc80, 2008. 
 
4 Bradley P, Bligh J. One year's experience with a clinical skills resource centre. Med Educ 33(2):114-20, 
1999. 
 
5 Bradley P, Postlethwaite K. Setting up a clinical skills learning facility. Med Educ 37 Suppl 1:6-13, 2003. 
 
6 Bligh J. The clinical skills unit. Postgrad Med J 71(842):730-2, 1995. 
 
7 Dilly M, Tipold A, Schaper E, Ehlers JP. Setting up a veterinary medicine skills lab in Germany. GMS Z 
Med Ausbild 31(2):Doc20, 2014. 
 
8 MacRae HM, Satterthwaite L, Reznick RK. Setting up a surgical skills center. World J Surg 32(2):189-95, 
2008. 
 
9 Davies RJ, Hamdorf JM. Surgical skills training and the role of skills centres. BJU Int 91(1):3-4, 2003. 
 
16 
 
10 Korndorffer JR, Stefanidis D, Scott DJ. Laparoscopic skills laboratories: current assessment and a call 
for resident training standards. Am J Surg 191(1):17-22, 2006. 
 
11 Al-Elq AH. Medicine and clinical skills laboratories. J Fam Community Med 14(2):59-63, 2007. 
 
12 LaCombe MA. On bedside teaching. Ann Intern Med 126(3):217-20, 1997. 
 
13 du Boulay C, Medway C. The clinical skills resource: a review of current practice. Med Educ 33(3):185-
91, 1999. 
 
14 Lynagh M, Burton R, Sanson‐Fisher R. A systematic review of medical skills laboratory training: where 
to from here? Med Educ 41(9):879-87, 2007. 
 
15 Kneebone R. Evaluating clinical simulations for learning procedural skills: a theory-based approach. 
Acad Med 80(6):549-53, 2005. 
 
16 Boet S, Bould MD, Layat Burn C, Reeves S. Twelve tips for a successful interprofessional team-based 
high-fidelity simulation education session. Med Teach 36(10):853-7, 2014. 
 
17 Remmen R. Unsatisfactory basic skills performance by students in traditional medical curricula. Med 
Teach 20(6):579-82, 1998. 
 
18 Remmen R, Scherpbier A, van der Vleuten C, Denekens J, Derese A, Hermann I, Hoogenboom R, 
Kramer A, Van Rossum H, Van Royen P, Bossaert L. Effectiveness of basic clinical skills training 
programmes: a cross-sectional comparison of four medical schools. Med Educ 35(2):121-8, 2001. 
 
19 Hilton PA, Pollard CL. Enhancing the effectiveness of the teaching and learning of core clinical skills. 
Nurs Educ Pract 5(5):289-95, 2005. 
 
20 Nikendei C, Kraus B, Schrauth M, Weyrich P, Zipfel S, Junger J. An innovative model for final-year 
students' skills training course in internal medicine: 'essentials from admission to discharge'. Med Teach 
28(7):648-51, 2006. 
 
21 Olsen NR, Bradley P, Espehaug B, Nortvedt MW, Lygren H, Frisk B, Bjordal JM. Impact of a 
Multifaceted and Clinically Integrated Training Program in Evidence-Based Practice on Knowledge, Skills, 
Beliefs and Behaviour among Clinical Instructors in Physiotherapy: A Non-Randomized Controlled Study. 
PLOS ONE 10(4):e0124332, 2015. 
 
22 Helmreich RL. Managing human error in aviation. Sci Am 276(5):62-7, 1997. 
 
23 Seymour NE, Gallagher AG, Roman SA, O'Brien MK, Bansal VK, Andersen DK, Satava RM. Virtual 
reality training improves operating room performance: results of a randomized, double-blinded study. 
Ann Surg 236(4):458-63; discussion 63-4, 2002. 
 
24 McGaghie WC, Issenberg SB, Petrusa ER, Scalese RJ. A critical review of simulation-based medical 
education research: 2003-2009. Med Educ 44(1):50-63, 2010. 
 
17 
 
25 Bok HG, Jaarsma DA, Teunissen PW, van der Vleuten CP, van Beukelen P. Development and validation 
of a competency framework for veterinarians. J Vet Med Educ 38(3):262-9, 2011. 
 
26 Baillie S, Mellor DJ, Brewster SA, Reid SW. Integrating a bovine rectal palpation simulator into an 
undergraduate veterinary curriculum. J Vet Med Educ 32(1):79-85, 2005. 
 
27 Baillie S, Shore H, Gill D, May SA. Introducing peer-assisted learning into a veterinary curriculum: a 
trial with a simulator. J Vet Med Educ 36(2):174-9, 2009. 
 
28 Kinnison T, May SA, Guile D. Inter-professional practice: from veterinarian to the veterinary team. J 
Vet Med Educ 41(2):172-8, 2014. 
 
29 May SA, Kinnison T. Continuing professional development: learning that leads to change in individual 
and collective clinical practice. Vet Rec 177(1):13, 2015. 
 
30 Smeak DD, Hill LN, Lord LK, Allen LC. Expected frequency of use and proficiency of core surgical skills 
in entry-level veterinary practice: 2009 ACVS core surgical skills diplomate survey results. Vet Surg 
41(7):853-61, 2012. 
 
31 de Boo J, Knight A. "Concepts in animal welfare": a syllabus in animal welfare science and ethics for 
veterinary schools. J Vet Med Educ 32(4):451-3, 2005. 
 
32 McLachlan JC, Bligh J, Bradley P, Searle J. Teaching anatomy without cadavers. Med Educ 38(4):418-
24, 2004. 
 
33 Smeak DD. Teaching veterinary students using shelter animals. J Vet Med Educ 35(1):26-30, 2008. 
 
34 Knight A. The Potential of Humane Teaching Methods within Veterinary and Other Biomedical 
Education. Altex Proc 1(12):365-75, 2012. 
 
35 Hill LN, Smeak DD, Lord LK. Frequency of use and proficiency in performance of surgical skills 
expected of entry-level veterinarians by general practitioners. J Am Vet Med Assoc 240(11):1345-54, 
2012. 
 
36 Rosch T, Schaper E, Tipold A, Fischer MR, Dilly M, Ehlers JP. Clinical skills of veterinary students - a 
cross-sectional study of the self-concept and exposure to skills training in Hannover, Germany. BMC Vet 
Res 10:969, 2014. 
 
37 Crowther E, Baillie S. A method of developing and introducing case-based learning to a preclinical 
veterinary curriculum. Anat Sci Educ DOI: 10.1002/ase.1530, 2015. 
 
38 Baillie S, Crowther E, Dilly M. The Veterinary Clinical Skills Laboratory Initiative. REDU Revista de 
Docencia Universitaria 13:73-81, 2015. 
 
39 Crowther E, Booth N, Coombes N, Baillie S. Veterinary Clinical Skills Labs: Online Collaboration and 
Moving Forward. Health Soc Care Educ 2(1):39-43, 2013. 
 
18 
 
40 Baillie S, Kinnison T, Forrest N, Dale VH, Ehlers JP, Koch M, Mandoki M, Ciobotaru E, de Groot E, 
Boerboom TB, van Beukelen P. Developing an online professional network for veterinary education: the 
NOVICE project. J Vet Med Educ 38(4):395-403, 2011. 
 
41 Langebaek R, Berendt M, Pedersen LT, Jensen AL, Eika B. Features that contribute to the usefulness 
of low-fidelity models for surgical skills training. Vet Rec 170(14), 2012. 
 
42 De Boo J, Knight A. Educating the veterinary professional about animal welfare.  Altex: Alternatives to 
animal experimentation 23 (special issue: Proceedings: 5th World Congress 2005) 2006. p. 71-4. 
 
43 Williamson JA. Construct validation of a small-animal thoracocentesis simulator. J Vet Med Educ 
41(4):384-9, 2014. 
 
44 Gunning P, Smith A, Fox V, Bolt DM, Lowe J, Sinclair C, Witte TH, Weller R. Development and 
validation of an equine nerve block simulator to supplement practical skills training in undergraduate 
veterinary students. Vet Rec 172(17):450, 2013. 
 
45 Fox V, Sinclair C, Bolt DM, Lowe J, Weller R. Design and validation of a simulator for equine joint 
injections. J Vet Med Educ 40(2):152-7, 2013. 
 
46 Aulmann M, Marz M, Burgener IA, Alef M, Otto S, Mulling CK. Development and Evaluation of Two 
Canine Low-Fidelity Simulation Models. J Vet Med Educ 42(2):151-60, 2015. 
 
47 Eichel JC, Korb W, Schlenker A, Bausch G, Brehm W, Delling U. Evaluation of a Training Model to 
Teach Veterinary Students a Technique for Injecting the Jugular Vein in Horses. J Vet Med Educ 
40(3):288-295, 2013. 
 
48 Campbell RD, Hecker KG, Biau DJ, Pang DS. Student attainment of proficiency in a clinical skill: the 
assessment of individual learning curves. PLOS ONE 9(2):e88526, 2014. 
 
49 George JH, Doto FX. A simple five-step method for teaching clinical skills. Fam Med 33(8):577-8, 2001. 
 
50 Scalese RJ, Issenberg SB. Effective use of simulations for the teaching and acquisition of veterinary 
professional and clinical skills. J Vet Med Educ 32(4):461-7, 2005. 
 
51 Baillie S, Mellor DJ, Brewster SA, Reid SWJ. Integrating a bovine rectal palpation simulator into an 
undergraduate veterinary curriculum. J Vet Med Educ 32(1):79-85, 2005. 
 
52 Rosch T, Schaper E, Tipold A, Fischer MR, Ehlers JP. Qualitative study of the acceptance and the 
requirements of a clinical skills lab at a university of veterinary medicine. Berliner und Munchener 
tierarztliche Wochenschrift 127(3-4):89-98, 2014. 
 
53 Schaper E, Ehlers JP, Dilly M, Crowther E. Using YouTube to share teaching resources. J Am Vet Med 
Assoc 245(4):372-3, 2014 
 
54 Miller GE. The assessment of clinical skills/competence/performance. Acad Med 65(9 Suppl):S63-7, 
1990. 
 
19 
 
55 Harden R, Stevenson M, Downie WW, Wilson G. Assessment of clinical competence using objective 
structured examination. BMJ 1(5955):447, 1975. 
 
56 Wass V, Van der Vleuten C, Shatzer J, Jones R. Assessment of clinical competence. Lancet 
357(9260):945-9, 2001. 
 
57 Davis MH, Ponnamperuma GG, McAleer S, Dale VH. The Objective Structured Clinical Examination 
(OSCE) as a determinant of veterinary clinical skills. J Vet Med Educ 33(4):578-87, 2006. 
 
58 May SA, Head SD. Assessment of technical skills: best practices. J Vet Med Educ 37(3):258-65, 2010. 
 
59 Hecker K, Violato C. Validity, reliability, and defensibility of assessments in veterinary education. J Vet 
Med Educ 36(3):271-75, 2009. 
 
60 Hecker K, Read EK, Vallevand A, Krebs G, Donszelmann D, Muelling CKW, Freeman SL. Assessment of 
First-Year Veterinary Students' Clinical Skills Using Objective Structured Clinical Examinations. J Vet Med 
Educ 37(4):395-402, 2010. 
 
61 Read EK, Hecker KG. The Development and Delivery of a Systematic Veterinary Skills Education 
Program at the University of Calgary. J Vet Sci Tech, S:4, http://dx.doi.org/10.4172/2157-7579.S4-004 
2013. 
 
62 Du Boulay C, Medway C. The clinical skills resource: a review of current practice. Med Educ 33:185-
91, 1999.  
63 Goldie J, Dowie A, Goldie A, Cotton P, Morrison J. What makes a good clinical student and teacher? 
An exploratory study. BMC Med Educ 15:40, 2015. 
64 Read EK, Baillie S. Using Cognitive Task Analysis and a Novel Simulator Design to Evaluate the 
Teaching of Bovine Dystocia Correction. J Vet Med Educ 40(4):397-402, 2013. 
65 Roshier AL, Foster N, Jones MA. Veterinary students usage and perception of video teaching 
resources. BMC Med Educ 11:1-13, 2011. 
66 Gormley G, Bickle B, Thomson C, Collins K. Online learning in clinical skills: the Belfast experience.  
Clin Teach 6:46-50, 2009. 
67 Simpson D, Fincher RM, Hafler J, Irby D, Richards BF, Rosenfeld GC, Viggiano T. (2007) Advancing 
educators and education: Defining the components and evidence of educational scholarship. Accessed 
January 2016: 
https://members.aamc.org/eweb/upload/Advancing%20Educators%20and%20Education.pdf 
68 Frank JR, Snell LS, Ten Cate O, Holmboe ES, Carraccio C, Swing SR, Harris P, Glasgow NJ, Campbell C, 
Dath D, Harden RM, Iobst W, Long DM, Mungroo R, Richardson DL, Sherbino J, Silver I, Taber S, Talbot 
M, Harris KA. Competency-based medical education: theory to practice. Med Teach 32(8):638-45, 2010.  
69 Dufour S, Latour S, Chicoine Y, Fecteau G, Forget S, Moreau J, Trépanier A. Use of the script 
concordance approach to evaluate clinical reasoning in food-ruminant practitioners. J Vet Med Educ 
39(3):267-75, 2012. 
20 
 
70 MacRae HM, Satterthwaite L, Reznick RW. Setting up a surgical skills center. World J Surg 32:189-95, 
2008. 
Baillie S, Booth N, Catterall A, Coombes N, Crowther E, Dilly M, Farrell R, Langebæk R, O’Reilly M, Read E. 
(2015). A Guide to Veterinary Clinical Skills Laboratories. 
http://www.bris.ac.uk/vetscience/media/docs/csl-guide.pdf [Accessed December2015]. 
 
72 Meier AH. Running a surgical education center: From small to large. Surg Clin N Am 90:491-504, 2010. 
73 Brown D. Articifical Intelligence: No patients were harmed in the making of this physician. University 
of Texas-Houston Magazine. (2006) http://www.uth.tmc.edu/med/comm/ alumniMag/2006 - 
Spring/articles/index.html [Accessed January 2016] 
74 Norman G, Dore K, Grierson L. The minimal relationship between simulation fidelity and transfer of 
learning. Med Educ 46(7):636-47, 2012. 
75 Patricio MF, Juliao M, Fareleira F, Carneiro AV. Is the OSCE a feasible tool to assess competencies in 
undergraduate medical education? Med Teach 35:503-14, 2013. 
76 Rush BR, Biller DS, Davis EG, Higginbotham ML, Klocke E, Miesner MD, Rankin DC. Web-based 
documentation of clinical skills to assess the competency of veterinary students. J Vet Med Educ 
38(3):242–50, 2011. 
